DETERMINISTIC TRUTHFUL
APPROXIMATION MECHANISMS FOR
SCHEDULING RELATED MACHINES

VINCENZO AULETTA, ROBERTO DE PRISCQ
PAOLO PENNA, PINO PERSIANO

UNIVERSITA DI SALERNO



INTERNET

- NO CENTRAL
AUTHORI|TY

. SELF-INTERESTED
COMPONENTS

—~NOT ALTRU(STIC, | USERS

NOR MALICIOUS ~ | PROVIDERS
AUTONOIMOVS

— DIFFERENT GOHL] SYSTEMS

— HMAY NOT FoLlow | [RIVATE

THE “PRoTocor” CoMPAMES
UH!UEESET;&';



|
N
T
ER
N
=
T

A
¥
TC
H
oR)
Ty
A
L

Ff ——
L
] N
E
E
S
T

C
: O
DOO
3 P
= E{;)TN
E :
OS 1
GJ
O',SC S
a
L
S

— ™
A
Y
N
oT
FOL
L
0
" 4

ETEHE
ﬂ-rLFt
{ t P
OJ,;%
7
P ﬁ
.
yE
EN
ﬁ -
S)T
S




AUT
ON
Syerems:

R

Lﬁ%@

| ql;gww
A D

FALSE
LIN
kK S
TAT
US

W

RED
IRECT TRA
EEIC



UNSPLITTABLE TRAFFIC Ty T,

GOAL: MINIMI2E THE HHKESPRN

wi=2_ t;

d PISIGMeD
TI LINK{



PRIVATE

OWNED Ry < NOWLED GE
ﬁéﬁﬁgﬁ\s 4.=STEED
LINK ¢

UNSPLITTARLE TRAFFIC 'ti,-— -,'trn

@OAL: MINIMIZE THE HHKESFAN

GH
41 £.8m 5 COsT FogR

ACENT (

_ . ONME AGenT
W "_Z t..l (FEF- Linfg

J PISi1&pgp

TS LIHK‘{



EIVATE
Q/}QNDWLEE GE

1;=Sfffn‘
LINK ¢

OWNED Ry
SELFISH

AGENT ——s

UNSPLITTARLE TRAFFIC 'ti,-.--;,.'trn

GOAL: MINMIMIZE THE HHKES'PﬂN

MAX 3G
4 £L8m S <OST FogR

PEENT |
- . OME Aecent
w,=2_ T; (FER ™ )
d PISi1&pgp
- TOo LINK{

AGENTS MAY LIE (REPorT ;+#4;)

IDER ¢ PAY THE AGENTS To IMDVUCE
TRUTHFUL BEHAVIOR (7Z;=3; )



MECHANISTT S
M = (P, P)
/ \
HLG (]-(1)' ‘: : -,Jznn> | P ()Z:L
)

HLG(i ’Z ’Z )
’SL

COST. = —

UTILITY (NeT PROFIT):

M (G, 10, 0 )= R (-7T) = COST



CAN WE USE EVERY PlLG ?
N O !

= Nz@t&,?) TRUTHFUL =>
ALt MusT BE  HONOToONE

— Ate HONOTONE => T Py, 4t

(P, Pae) 15 TRUTHFULL

[ARCHE R=T ARDOS , 2001 7]



MONOTONE PALGOS

FiX /5_,_:: “S:L}...;Sﬂ_%’&}i)-.y

ERSTER SLoweR
W~(i:)

\

7 1)4¢



GREEDY s NoT HONOTONE
JoRS: w3 2 2

HH 5]

4= 470+ ¢




HoNOTONE

ROBLEH VERSON
v b : APX PALGORITHHMS

BNY /mm 41 EXPTIME [ﬁpcuefl-mnw ol
3+E€  PolYTIHME 5
RANDOM IRED
TRUTHFUL IN EXPECTATION
m € O(2)
7] DETERMINISTIC
Snax e OR) % POLYTIME
g%lgségsw (5,-_=2C‘) 2+ ¢ " Ems Waﬁk:[
ANY SPEEDS 4-+¢ L



HoNOTONE

ROBLEH VERSION
F APX PALGORITHMS

HNY 404N 4 EXPTIME ERCHEP'THﬁM ﬂﬂ
3+E  PolYTIME i
RANDOM [ZED
m € O@-) K WERKER
NMoTroN
o DETERMINISTIC
Snax e O@) ere e LYTIHE
L i
g ?EIESI;% ’ ('5f-'f ) 2+ ¢ " Ems \WRK]
ANY SPEEDS 4-+¢ t S~ conimanT

STRATEGIES




OVERV]EW

+i L1 L Tm
- g PTAS

L o

OPT GREEDY (1+€)-APx
N

3y 4

PTAS-INDEPENDEN
(2+¢)-APX
) - . - :
A2
PTAS- HoNoTONE :

REPLACE GREEDY wITH A

L 1] : )
MONONONE SVEFICIENTLY GOOD
ALGORITHM



OPT 5.
APX< OPT+ 2028

» S5
—oPT (|+ -

<OPT 0+n1';ﬁm)

3

e

Ay U
|EVORE MACHINE M/J‘E'-‘E

41



C-GREEDY-CLOSE AlLGCO

APX < 0P1‘+(°*’T T3;)- ¢

=0PT (H— s
xC
‘5&?1_ (+ﬂ“ 5m)/
- PRSP ¥ §4
m‘w 1 \l'}
|EVORE MACHINF C-m/ﬂ:-i

€1



1) RUN GREEDY ON S22
IDENTICAL HACHINES

z_) ORDER THE LOADS

=l




4) RUN GREEDY ON S=23.
IDENTICAL HACHINES

2) ORDER THE LOADS

Bi B{ s B}
3) CoNSIDER j.:GCD(‘Si,..., im) BLOCKS



1) RUN GREEDY ON S=Z23:
IDENTICAL HACHINES

a) ORDER THE LOADS

B+ By - 33._

3) CONSIDER 9=(GCD(34,... 3,) BLocksS

4) AsSIGN " BLOCK WISE"
el =

THEOREM: <COST S OPT + T._._';“’



T
NICI
OTO

MON

Ls
[
} -y i
IME 0
ACH
S n

L L L3
|




OTONICITY
N
MO

Ls
’ L

ME

CHI

nA

S




CONCLUSIONS

. EIRST POLYTIME DETERMINISTIC
O(4)-PPX HECHANISH

(TRUTHFUL N STRONGEST HODEL)

e PAYHENTS . poLymHe confuthsle

OPEN QUESTIONS

1) 0@)-APX DETERHINISTIC |
FoR & O2)

— meO®), Auaxe OE)
— DMISIBLE SPEepS



